OPC-compounds prevent oxidant-induced carbonylation and depolymerization of the F-actin cytoskeleton and intestinal barrier hyperpermeability.
Rebamipide (OPC-12759), a quinolone derivative, and OPC-6535, a thiazol-carboxylic acid derivative, are compounds with ability to protect gastrointestinal (GI) mucosal integrity against reactive oxygen metabolites (ROM). The underlying mechanism of OPC-mediated protection remains poorly understood. It is now established that ROM can injure the mucosa by disruption of the cytoskeletal network, a key component of mucosal barrier integrity. We, therefore, investigated whether OPC compounds prevent the oxidation, disassembly, and instability of the cytoskeletal protein actin and, in turn, protect intestinal barrier function against ROM. Human intestinal (Caco-2) cell monolayers were pretreated with OPC (-12759 or -6535) prior to incubation with ROM (H2O2) or HOCl). Effects on cell integrity (ethidium homodimer-1), epithelial barrier function (fluorescein sulfonic acid clearance), and actin cytoskeletal integrity (high-resolution laser confocal) were then determined. Cells were also processed for quantitative immunoblotting of G- and F-actin to measure oxidation (carbonylation) and disassembly of actin. In monolayers exposed to ROM, preincubation with OPC compounds prevented actin oxidation, decreased depolymerized G-actin, and enhanced the stable F-actin. Concomitantly, OPC agents abolished both actin cytoskeletal disruption and monolayer barrier dysfunction. Data suggest for the first time that OPC drugs prevent oxidation of actin and lead to the protection of actin cytoskeleton and intestinal barrier integrity against oxidant insult. Accordingly, these compounds may be used as novel therapeutic agents for the treatment of a variety of oxidative inflammatory intestinal disorders with an abnormal mucosal barrier such as inflammatory bowel disease.